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(54) Disposable absorbent artide having an apertured layer and being capable of self-shaping in 
use 


(57) A disposable absorbent jarticle^ which is sub- 
stantially flat prior to use for wearing adjacent a body 
discharge area having a body facing surface and a gar- 
ment facing surface. The disposable absorbent article 
comprises a liquid pervious topsheet. a backsheet and 
an absorbent core intermediate the topsheet and the 
backsheet. The absorbent core comprises an expand- 
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ing layer for expanding the article into a tridimensional 
structure while being" worn by a user. The expanding 
layer is activated by body fluids and comprises a body 
facing surface and a garment facing surface; the 
expanding layer further comprises apertures in its body 
facing surface and/or in its garment facing surface. 
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Description 

FIELD OF TH E INVENTION! 


The present invention relates to disposable absorb- 
ent articles. Disposable absorbent articles are consid- 
ered to be absorbent devices designed to be worn 
- externally of the body by a user and to receive fluids dis- 
charged from the body. In particular the present inven- 
tion relates to substantially flat disposable absorbent 
sanrtary napkins, catamenials, incontinence inserts 
panflmers and diapers comprising an expanding layer 
for expanding the article into a tridimensional structure 
while being worn by a user. The expanding layer com- 
poses apertures in at least one of its body facing sur- 
face or garment facing surface and is activated by body 
flurfs providing the article with a seH-shaping capability 
during the use. h««"ij 

BACKGROl IM Q of THE im/cmti^ m 


In their basic form, disposable absorbent articles 
comprise an absorbent core interposed between a per- 
vious body-contacting element (alternatively referred to 
as a topsheet or an overwrap) and an impervious pro- 
tect.ve barrier (alternatively referred to as a backsheet) 
The absorbent element is, of course, intended to 
receive and contain the fluids discharged from the body. 
The body-contacting -element is intended to provide 
comfortable and dry4eeling contact with body surfaces 
while allowing free passage of fluids therethrough into 
the absorbent element. The protective barrier is 
intended to prevent the fluids which are expelled or 
which escape from the absorbent element from soiling 
the user's garments. 

In addition to the three functional elements men- 
tioned above, disposable absorbent articles are gener- 
ally provided with means for supporting ' the device 
adjacent the user's crotch area, even as the user 
moves, where it can most effectively perform its 
intended function. Typically, absorbent articles as sani- 
tary napkins are provided with an adhesive attachment 
means for securing the device to the inner crotch area 
of the user's undergarments. 

Improved fluid interception can occur if the absorb- 
ent article is in close contact with the body of the 
wearer. 

While previously known absorbent articles perform 
the.r intended function, each conventional design can 
be further improved in one or more of absorbency of 
body fluids, protection of the user's garments from soil- 
In 9\ ar ^r ptysfcal comfort to the user. 

Wfith res~pect todisp^ 
attempts have been made in the art to improve body 
contact with the wearer, and hence absorb fluids upon 
discharge and thereby minimize soiling, by providing a 
sanitary napkin having an anatomically shaped configu- 
ration, particularly including those that are raised 
upwardly or humped in their media portions so as to be 


near or in contact with the pudendal region when worn. 

On female users these sanrtary napkins attempt 
to contact and absorb menses immediately as it leaves 
the vestibule. 

5 Some articles have also been described in which 
an anatomically shaped configuration is provided during 
the wearing time, with the advantage of a better fit to the 
- anatomy. - _ . _ 

_ US. Patent No. 3.736.931 discloses a sanitary nap- 
io kin having an outer non-compressed layer of fluid 
absorbent material and an inner core of highly com- 
pressed fluid absorbent material which is at least par- 
tially enclosed therein. The napkin preferably is V- 
shaped in cross section and is arch-shaped in its longi- 
is tudinal direction by die compression. When the napkin 
is worn the fluid directs first into the inner compressed 
layer so as to cause it to swell and to expand the outer 
non-compressed layer in all directions, thereby adjust- 
ing itself to each wearer. 

*> The sanitary napkin expands upon fluid absorption 

and ad J' us * «serf to the user's anatomy, but since it 

is not flat prior to use it may be cumbersome to package 
and to handle; moreover, the expansion takes place 
mainly in lateral direction, so achieving an effective seal 
25 against the inner side of the thighs and at both sides of 
the vaginal orifice; therefore the structure is neither 
capable of forming a convex upward configuration nor it 
brings the absorbent element in direct contact with the 

point of release of the fluid _ 

30 According to U.S ; Patem Nor3.512.5go7sanita^-- :: 

On ie Wae/vik/^ « -■- * 


napkrn is described in which a compressed regenerated 
cellulose sponge layer is combined to a larger ftorous 
cellulose layer to form a multiple ply absorbent core 
The compressed regenerated cellulose sponge layer is 
as positioned over the fibrous layer, and it is typically cen- 
tered about it ft is intended as the primary absorbent 
element of the sanitary napkin, while the fforous layer 
ads as a secondary or back up absorber. 

The sanitary napkin may be therefore very thin prior 
<° to use, as compared to other sanitary products having 
the same absorbent capacity. 

Although the compressed regenerated cellulose 
sponge layer is capable of expanding in Z-direction 
upon fluid absorption, the structure described is not par- 
ts tjcularly suitable to provide an effective body contact 
with the wearer's anatomy and might cause discomfort 
to the user due to the characteristics of the compressed 
regenerated cellulose sponge material, particularly 
when ft is dry. 

so Moreover, the acquisition of body fluid within the 
compressed regenerated celMose sponge layer and 
the sutee quem transmission of said fluid to the underly- 
ing fibrous cellulose layer may be~^7pa7tJctfa'Hy in 
the case of absorption of menses, which is a body fluid 
55 with very peculiar physical and chemical characteristics 
EP Patent 293 208 B1 describes the use of multiple 
layers of compressed regenerated cellulose sponge 
sheets in a sanitary napkin as the sole absorbent mate- 
rial instead of the usual cellulose pulp absorbent core in 
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order to obtain an absorbent article of improved 
strength and shape retainability in wet conditions, as 
compared to traditional absorbent articles with fluff 
cores that tend to be broken or to form lumps in use. 

The sheets are provided with slits in order to 
enhance their flexibility, with a better comfort for the 
user, and to increase the fluid absorbing area. 

The sanitary napkin described, in EP_ patent 293 
208 B1 has a structure that is not specifically intended 
io provide a self shaping capability during the use taking 
advantage of the swelling of the absorbent material, but 
rather a better strength when wetted than articles using 
conventional, fluff-based absorbent cores, and a better 
flexibility and absorbency rate as compared to articles 
using the same compressed regenerated cellulose 
sponge material. 

The slits comprised in the sheets do not solve the 
problem of the rapid acquisition and transmission of the 
body fluid, especially in the case of sudden gushes. 

Therefore there is still the need for an absorbent 
article capable of providing an anatomically shaped 
configuration for a closer body contact which is 
achieved during the use upon activation by absorbed 
body fluids, while it is comfortable for the wearer, easy 
to produce and to package, and capable of achieving a 
rapid acquisition and transmission of body fluids, partic- 
ularly when sudden gushes of fluid are possible and/or 
viscous fluids like menses are to be managed. 

SUMMARVOF THE INVENTION " 1.1 "~i;_""Z 
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The present invention relates to disposable absorb- 
ent articles for wearing adjacent a body discharge area, 
that are substantially flat prior to use. The substantially 
flat disposable absorbent article has a longitudinal cen- 
treline and a lateral centreline orthogonal thereto that 
define longitudinal and lateral directions respectively 
and a 2 : dirgction which is orthogonal to botrt of them. 
The disposable absorbent article comprises a liquid 
pervious topsheet, a backsheet, preferably liquid imper- 
vious, joined to said topsheet and an absorbent core 
intermediate the topsheet and the backsheet. The term 
"substantially flat", as used h^ren, refers to articles that 
have their main extension in one plane in contrast to 
being shaped. The absorbent core comprises an 
expanding layer for expanding the article into a tridimen- 
sional structure while being worn by a user, wherein the 
expanding layer has a body facing surface and a gar- 
ment facing surface, is activated by body fluids and 
comprises apertures in at least one of its body feeing or 
garment facing surfaces. 

BRIEF DESCR IPTION OF THE DRAWINGS 

While the specification concludes with claims par- 
ticularly pointing out and distinctly claiming the present 
invention, it is believed that the present invention will be 
better understood from the following description in con- 
junction with the following drawings: 
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FIG. 1 is a top plan view of one embodiment of a 
sanitary napkin according to the present invention; 
FIG. 2 is a cross-sectional view of the sanitary nap- 
kin shown in FIG. 1 as taken along a section line 
corresponding to the transverse centreline A-A; 
FIG. 3 is a cross-sectional view similar to that of 
FIG. 2. showing the sanitary napkin expanded into 
a tridimensional structure after activation during 
wear; 

FIGS. 4a, 4b"Bnd 4c show alternate patterns and 
shapes for the apertures comprised on the expand- 
ing layer; 

FIG. 5 is a cross-sectional view of another embodi- 
ment of a sanitary napkin according to the present 
invention; ... 

FIG. 6 is a cross-sectional view similar to that of 
FIG. 2, showing the sanitary napkin of FIG. 5 
expanded in a tridimensional structure after activa- 
tion during wear. 

DETAILED DESCRIPTION OF THE INVENTION . . 

This invention relates to a disposable absorbent 
article which exhibits absorbency for bodily fluids, the 
protection of the user's garments from soiling, improved 
physical comfort to the user, and which is easy to pro- 
duce and to package. The disposable absorbent article 
is described below by reference to a sanitary napkin or 
catamenial. The term "sanitary napkin", as used herein, 
prefers to an article whi ch is worn b y fem ales adjacent to 
the pudendal region and which is intended to absorb 
and contain the various body fluids which are dis- 
charged from the body (eg., vaginal discharges, men- 
ses, and/or urine) and which is intended to be discarded 
after a single use. The disposable absorbent article is 
substantially fiat prior to use. 

The term "substantially fiat", as used herein, refers 
to articles that have their main extension in one plane in 
contrast to being shaped. In a preferred embodiment a 
substantially flat article will have an absorbent core of 
constant thickness or, at least, will have an absorbent 
core that is not shaped in a direction which is orthogonal 
to the absorbent core itself. This does not exclude a 
general curvature of the absorbent core. It will be appar- 
ent to the man skilled in the art to which extent products 
can deviate from absolute flat shape and still benefit 
from the during the use shaping according to the 
present invention. 

Sanitary napkins with longitudinal side cuffs, 
which may be optionally elasticated, and sanitary nap- 
kins with a moderate curvature are therefore within the 
scope of the present invention, provided that their 
absorbent core is not shaped prWto use" in a'drrectioh 
that is orthogonal to the absorbent core itself. 

The term "use", as used herein, refers to the period 
of time that starts when the absorbent article is actually 
put in contact with the anatomy of the user. 

The terms.. "joined" . or "affixed", as used herein, 
encompasses configurations whereby a first member is 
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directly connected to a second member and configura- 
tions whereby a first member is indirectly connected to 
fj 600 ™ member by connecting the first member to 
ntermediate members which in turn are connected to 
the second member. 

nJT >a ^ al deV,CeS Which reside P^'y ^hin and 
partially external of the wearer's vestibule are also 

term pudendal" refers to the externally visible female 
genrtal.a and is limited to the labia majora. the labia 10 
minora, the clitoris, and the vestibule. 

« a n£I iGS J 3nd 2 ' one pre,erred embodiment of a 
sanitary naptan 20 of the present invention is shown 
Fig. 1 is a plan view of the sanitary napkin 20 of the "' 

'Tr 110 " te fl3t " 0ut 51316 to use w «" " 
portions of the structure being cut-away to more clearly 

th^i? C °J? uc6on ef the s **ary napkin 20 and with 
the portion of the sanitary napkin 20 which faces or con- 
tertsjhe vvearer oriented towards the viewer. As shown 

IricS r "? ' ^^"apW" 20 Preferably com- * 
.... prises ^a Lqu.d pervious, topsheet 24. a liquid impervious 
backsheet 26 joined to the topsheet 24. and an absorb- " 
ent core 28 intermediate the topsheet 24 and the back- 

SSLr 2 *,*" abS ° rbent C ° re 28 a" 

SETS? 46 ^ eXpandin9 th6 ^ «P«n * 
into a tr.dimens.onal structure while being worn by a 

ill, JlZSF^tZ embodiment of •» present inveniion 

'SSTS ^ 1 . t0 * *" abS0fbent cwe 28 com- . . 
- -prees the expanding layer 46 and a separate, substan- » 

tially non expanding absorbent element 44 joined 
together and in face to face relationship to each other, 

£! f^'" 9 ' ayer 46 Mn B P° siftoned between the 
topsheet 24 and the absorbing element 44 

4* ™ e 1 ? bsorbent element 44and the expanding layer 35 
46 may be associated in any suitable manner to form 
the absorbent core 28. Suitable manners include but 
are not limited to. associating the absorbent element 44 
and the expanding layer 46 with adhesives such as by 
spray-gluing or by applying lines or spots of adhesive 40 
between them. Alternatively, or additionally, the associ- 
afton between the layers may be achieved by fbre 
entanglement or by a plurality of discrete fusion bonds 
Alternatively, the expanding layer 46 may. constitute 
tne entire absorbent core 28. 

The absorbent capacity of the absorbent core 28 
should be compatible with ihe intended body fluid load- 
ing for the sanitary napkin 20. Further, the overall 
absorbent capacity of the absorbent core 28 may be 
T'HJ 3 accommodate wearers ranging in the so 
expected amount of body fluid volume. For instance a 
different absorbent capacity may be utilized for sanitary 
napkins inWecTfor day time use as eoffipararwitfi 
ttiose intended for nighttime use, or for sanitary napkins 
intended for use by teenage females as compared with 55 
those intended by more mature women. 

The sanitary napkin 20 has two surfaces, a body 
contacting or facing surface, and.a garment facing or 
contacting surface. The absorbent core 28 has corre- 


sponding body facing and garment facing surfaces The 
sanrfary napWn 20 has two centrelines, a longitudinal 
centreline O-O and a transverse centreline A-A orthoq- 
onal thereto. The term "longitudinal", as used herein 
refers to a line, axis or direction in the plane of the san- 
itary napkin 20 that is generally aligned with (e g 
approximately parallel to) a vertical plane which bisects' 
a standing wearer into left and right body halves when 
the sanitary napkin 20 is womf The terms "transverse" 
or "lateral", as used herein, are interchangeable and 
refer to a line, axis, or direction which lies within the 
Plane of the sanitary napkin 20 and is generally perpen- 
dicular to the longitudinal direction. The 2-direction is 
orthogonal to both the longitudinal and lateral directions 
of the sanitary napkin 20 and extends outwardly from 
the plane of the sanitary napkin 20. which is defined by 

tiie longitudinal centreline O-O and the lateral centreline 
term "longitudinally oriented" refers to a direc- 
tion ±45 degrees of the longitudinal direction in the 
plane of the sanitary napkin 20; the term "laterally ori- 
e^referesimilarly to fany other .direction in theplane 
of the sanitary napkin 20. 

The long edges of the sanitary napkin 20, which are 
aligned with the longitudinal centreline O-O, are the lon- 
gitudinal side margins of the sanitary napkin 20 The 
ends of the sanitary napkin 20 joining the longitudinal 
side margins are the transverse ends of the sanitary 
napkin 20. Collectively the longitudinal side margins 
and transverse ends of the sanitary napkin 20 define Hs 
periphery. Similarly, the absorbent core-28 of the sani- 

tarv nankin on ko.« ~ • • 


-■ ■ * y. ««w. W mi W ie « or me sani- 

fary napkin 20 have a periphery defined by afternativeV 
disposed longitudinal side margins and transverse 
ends. 

Tridimensional structures of the sanitary napkin 20 
are those in which the sanitary napkin structure is 
caused to expand, at least partially, in the Z^direction. in 
order to more closely conform to the user's anatomy. 
Said expansion preferably takes place in a direction that 
goes from the garment facing surface towards the body 
facing surface of the sanitary napkin 20. Particularly 
preferred are tridimensional structures with a convex 
upward configuration that are indusive of. but not lim- 
ited to. inverted U-shapes or inverted V-shapes With 
these configurations the aoss-sectional contour of the 
central portion of the sanitary napkin more closely 
matches the labia of the typical wearer. 

The topsheet 24 is compliant, soft feeling, and non- 
imtatrng to the wearer's skin. Further, the topsheet 24 is 
fcquid pervious, permitting liquid to readily penetrate 
through its thickness. A suitable topsheet 24 may be 
manufactured from a wide range of materials such as 
woven and nonwoven materials; polymeric materials 
such as aperfufed-formeanf^^ 
tured plastic films, and hydroformed thermoplastic films- 
porous foams; reticulated foams; reticulated thermo-' 
plastic films; and thermoplastic scrims. Suitable woven 
and nonwoven materials can be comprised of natural 
f bres (e.g„ wood or cotton fibers), synthetic fibres (e g 
polymeric fbres such as polyester, polypropylene or 
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polyethylene fibres); or from a combination of natural 
and synthetic ffores. 

A preferred topsheet comprises an apertured 
formed film. Apertured formed films are preferred for the 
topsheet because they are pervious to body fluids and 5 
yet non-absorbent and have a reduced tendency to 
allow liquids to pass back through and rewet the 
wearer's skin. Thus, the surface of the formed film which 
is in contact with the body remains dry, thereby reducing 
• body soiling and creating a more comfortable feel forthe to 
wearer. 

Suitable formed films are described in U.S. Pat. No. 
3,929,135, issued to Thompson on December 30, 1975; 
U.S. Pat. No. 4,324,246, issued to Mullane, et al. on 
April 13, 1982; U.S. Pat. No. 4,342,314, issued to Radel, 15 
et al. on August 3, 1982; U.S. Pat. No. 4,463.045, issued 
to Ahr, et al. on July 31, 1984; and U.S. Pat. No. 
5,006,394, issued to Baird on April 9, 1991. A preferred 
topsheet for the absorbent article of the present inven- 
tion is a formed film described in one or more of the 20 
above patents and marketed on _ sanitary napkins by 
The Procter & Gamble Company of Cincinnati, Ohio as 
"DRI-WEAVE". 

In a preferred embodiment of the present invention, 
the body or exposed surface of the formed film topsheet 25 
is hydrophilic so as to help liquid transfer through the 
topsheet faster than if the body surface were not 
hydrophilic so as to diminish the likelihood that men- 
strual fluid will flow off the topsheet rather than flowing 
into and being absorbed by the absorbent core. : -—so 

The topsheet of the present invention is preferably 
capable of expanding as the sanitary napkin 20 
expands in a tridimensional structure upon absorption 
of body fluids. This may be achieved when the topsheet 
is made of a material that is intrinsically extensible 35 
under the forcesexerted by the expanding layer 46. In a 
preferred embodiment illustrated in FIGS.1 and 2 the 
topsheet 24 is provided with two pleats or folds 52 sym- 
metrically positioned at both sides of the longitudinal 
centreline O-O and substantially parallel to it As shown <o 
in FIG. 2 the topsheet 24 in each pleat or fold 52 is 
folded twice on itself toward the longitudinal side mar- 
gins of the sanitary napkin 20. A single pleat or fold or, 
alternatively, more than two folds may be also com- 
prised in the topsheet 24 without departing from the 45 
scope of the present invention; the pleats or folds may 
be generally longitudinally or laterally oriented. 

If present, as illustrated in FIGS. 1 to 3, the sub- 
stantially non expanding absorbent element 44 of the 
absorbent core 28 may be any absorbent means which so 
is generally compressible, resilient, non-irritating to the 
wearer's skin and capable of absorbing and containing 
body f luids. im~^^x^re\Wim ^ l^M manu- 
factured from a wide variety of liquid absorbent materi- 
als commonly used in dsposable sanitary napkins, and 55 
other disposable absorbent articles. Examples of suita- 
ble absorbent materials include comminuted wood pulp 
(which is generally referred .to as airfelt), creped cellu- 
lose wadding, modified cross-linked cellulose fibres 


. (such as those described in U.S. Patent No. 5,217,445 
issued to Young, et al. on June 8, 1993). capillary chan- 
nel fibres (that is, fibres having intra-f tore capillary chan- 
nels such as those described in U.S. Patent No. 
5,200,248 issued to Thompson, et al. on April 6. 1993), 
absorbent foams (such as those described in U.S. Pat- 
ent No. 5,260,345, issued to DesMarais, et al. on 
. .November 9, _1993_and U.S. Patent No. 5,268,244 
issued to DesMarais, et al. on December 7, 1993), ther- 
- mally bonded airlaid- materials {such as those material 
described in US. Patent Application Serial No. 
08/141,156. entitled "Catamenial Absorbent Structures 
Having Thermally Bonded Layers For Improved Han- 
dling of Menstrual Fluids and Their Use In Catamenial 
Pads Having Improved Fit and Comfort" filed in the 
name of Richards, et al. on October 21. 1993 (P&G 
Case 5051)), absorbent sponges, synthetic staple 
f tores, polymeric fibres, hydrogel-forming polymer gel- 
ling agents, peat moss, or any equivalent materials or 
combinations of materials. Suitable absorbent cores 
comprising foams are described in European Applica- 
tions 0 598 833; 0 598 823 and 0 598 834. 

In the embodiment illustrated in FIGS. 1 to 3, the 
absorbent element 44 of the absorbent core 28 is com- 
prised of an absorbent layer 30 made of a thermally 
bonded airlaid material longitudinally folded twice on 
itself and comprising particles of absorbent gelling 
material therebetween, which are not shown for darity. 

As shown in FIGS. 1 and 2 the absorbent core 28 
-comprises an i expanding i layer_46 for expandingthe san-_ 
itary napkin 20 into the desired tridimensional structure 
while the sanitary napkin 20 is being worn. In an 
embodiment illustrated in FIGS. 1 to 3 the expansion 
and the final shaping of the sanitary napkin 20 into the 
tridimensional structure is provided by the swelling, sub- 
stantially in Z<lirection f of the material that constitutes 
the expanding layer 46 and that is activated during wear 
by the absorption of body fluids. 

The expanding layer 46 may comprise any material 
that is capable of such swelling in order to shape the 
sanitary napkin 20 into the desired tridimensional struc- 
ture. 

After the absorption of body fluids and the subse- 
quent swelling, the material of the expanding layer 46 
must be soft % compliant, conformable and resilient. It 
must be compressible such that it will deform under the 
relatively small forces that are experienced during nor- 
mal use. In addition to be compressible, the material of 
the expanding layer 46 must be flexible and conforma- 
ble after swelling so it can provide improved f it through 
the topsheet 24 into and around the wearers labia and 
perineum when the tridimensional structure is formed 
auririglhe wearing timerThe'abiH^td'follow the topog : 
raphy of the anatomy will provide intimate contact with 
the exposed genitalia of the female user. This helps pro- 
vide better fluid transfer from the user into the expand- 
ing layer 46. While these characteristics of the 
expanding layer .46. allow for improved fit, they also 
cause the product to be both soft and comfortable for 
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the wearer. 

It is preferred that the expanding layer 46 forms at 
least part of the body facing surface of the absorbent 
core 28. In the embodiment illustrated in FIGS. 1 and 2 
the expanding layer 46 is positioned over the absorbent 
element 44, in face to face relationship with it; it is rec- 
tangular and preferably narrower and shorter than the 


swelling; the first release of fluid is rapidly acquired 
within the apertures 48 that provide the expanding layer 
46 with a larger void space for initial fluid acquisition and 
with a broader surface area available for the fluid 
absorption and distribution within the expanding layer 
46, so allowing a quick and effective swelling. The swell- 
ing upon absorption of a same amount of fluid is higher 


'SS^J^^i^*^*"^'- 1 ^ -"- " and more rapW » compared -to that-achieved by the 
centered about both thp innnituwinoi M — . - ... ' 


centered about both the longitudinal and transverse 
centrelines O-O and A- A. As Bn alternativerdifferent 
shapes are also possible for the expanding layer 46, 
e.g. an hourglass shape. 

The expanding layer 46 of the absorbent core 28 
further comprises apertures 48 in at least one of its 
body facing surface or garment facing surface. The 
apertures 48 have an extent in the 2-direction that is 
more than 30% of the thickness of the expanding layer 
46, preferably more than 50%, more preferably more 
than 80%; apertures 48 having different depths distrib- 
uted in various zones of the expanding layer 46 are also 
- - - possible. Most preferably,. as shown in FIGS. 2, 3, 5, and 
6. the apertures extend in the 2-direction through the 
whole thickness of the expanding layer 46. 

The total area of the apertures 48 constitutes from 
5% to 80%. preferably from 10% to 65%, more prefera- 
bly from 1 5% to 45% of the surface area of the body fac- 
ing surface^ or of the gamient facing surface of the 
expanding layer 46 in which they are comprised; this" 

corresponds to the open area of said surfaces.— - 

_Tne apertures 46 may be disposed in the expand- 
ing layer 46 at random or arranged in a repetitive pat- 
tern; preferred patterns for the apertures 48 may be 
squared array patterns, as illustrated in FIGS. 1, 4b, and 
4c. or. alternatively, the triangular array pattern shown in 
FIG. 4a. - 

Each aperture 48 has an area in the surface of 
the expanding layer in which it is comprised that can 
range from 0.2 mm 2 to 80 mm 2 . The area of the aper- 
tures 48 may be the same throughout the whole surface 
of the expanding layer 46 in which the apertures are 
comprised, or, alternatively, apertures of different areas 
may be made in different zones of the expanding layer 
46, e.g. apertures 48 of larger area may be conprised 
in the portion of the expanding layer 46 which is 
intended to receive the fluid first; this can be the central 
portion of the expanding layer 46. 

The area of the apertures can be constant along 
the 2-direction or, alternatively, it can vary along said 
direction, providing apertures having a section that 
changes through the thickness of the expanding layer, 
e.g. a conical section. 

Apertures 48 can be made in any shape: a pre- 
ferred shape for fhVapeiiures"46 is the circular shape 
as illustrated in FIGS. 1 and 4a. but alternate shapes 
are also possible, as it is shown in FIGS. 4b, and 4c. 
where apertures having respectively an oval shape and 
a squared shape are illustrated. 

FIG. 2 shows the sanitary napkin 20 before the first 
fluid absorption, with the expanding layer 46 prior to 
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same expanding layer with no apertures. FIG. 3 shows 
the sanitary napkm-20 expanded into a tridimensional 
structure after activation of the expanding layer 46. The 
apertures 48 provide the expanding layer 46, even after 
its swelling, with a larger void volume available for the 
acquisition of further releases of fluid. 

The apertures 48 therefore increase the acquisition 
speed of viscous body fluids as menses and vaginal dis- „ 
charges, and this also provides an effective manage- 
ment of sudden gushes of fluid. 

In case of release of particularly heavy fluid gushes 
the apertures 48 create a straight path for sending 
directly into the absorbent element 44 of the absorbent 
core 28 at least that portion of the fluid that may not be 
completely acquired within the expanding layer 46. 

The apertures 48 have also the effect of reducing 
the stiffness of the expanding layer 46 in its dry state, so 
allowing the use of expanding layers 46 of higher thick- 

nesses, e.g. when an absorbent core 28 completely 

constituted by an expanding Iayer~46 is considered. In 
this case an expanding layer with holes on its body fee- - 
ing surface, that do not extend through the whole thick- 
ness of the expanding layer 46 itself, may be preferred, 
since the unapertured portion at the garment facing sur- 
face of the expanding layer 46 can provide a better 
retention of the absorbed fluids within the expanding 
layer 46. 

In a preferred embodiment of the present inven- 
tion the expanding layer 46 comprises a sheet of com- 
pressed regenerated cellulose sponge. 

The regenerated cellulose sponge that preferably 
constitutes the expanding layer 46 is a material that is 
known in the art; examples of suitable materials are 
described in U.S. Patent No. 3,954,493, in French Pat- 
ent Application FR-A-2,203,827, and in European Pat- 
ent EP-B-0 293 208. The regenerated cellulose sponge 
is a sponge of a material containing a cellulose skele- 
ton. Examples of such sponges include, in addition to 
sponges consisting of cellulose itself, sponges consist- 
ing of a cellulose derivative as viscose, a cellulose ether 
and a cellulose ester, and sponges consisting of mix- 
tures of those materials. 

By way of example only, a regenerated cellulose 
sponge may be prepared from a mixture of a viscose 
solution" wfth7ernWcing fibres ~^T^T6g^fitc 'coiri- 
pound, e.g. crystals of sodium sulphate decahydrate or 
of another alcali metal salt with a high content of crystal- 
lized water, the final pore dimension being related to 
that of the salt crystals. The viscose solution may be 
extruded through an extrusion die of the desired sec- 
tion, then let coagulate. The material is washed with 
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water after regeneration in order to eliminate the salt 
and other possible soluble compounds, then it is dried 
and, if necessary, compressed to the desired density. 

The compressed regenerated cellulose sponge has 
a network structure that contains air bubbles created by s 
the elimination of the sodium sulphate crystals. 

The compressed regenerated cellulose sponge 

material is available in various forms, e.g. in layers or 

sheets of different densities, thicknesses and basis 
weights; dry densities values for the compressed mate- 10 
rial used in the present invention are from 0.1 g/cc to 1 
g/cc, while thicknesses may range from 0.5 mm to 5 
mm. 

The swelling upon liquid absorption of the com- 
pressed regenerated cellulose sponge material that 15 
forms the expanding layer 46 creates a void volume that 
does not collapse in wet conditions and therefore ena- 
bles the material to rapidly acquire further releases of 
fluid and to transmit them to the underlying absorbent 
element 44 of the absorbent core 28. so 

In the embodiment illustrated in FIGS. 1 to 3 the 
total absorbent capacity of the sanitary napkin 20 is pro^ 
vided for by an absorbent core 28 that comprises and 
expanding layer 46 made of a sheet of compressed 
regenerated cellulose sponge, and an absorbent ele- 25 
ment 44. 

In a preferred embodiment of the present invention, 
which is illustrated in FIGS. 1 and 2, the absorbent core 

28 comprises an expancfing layer 46 .constitited by a 

sheet of compressed regenerated cellulose sponge with — 30. 
a dry density of 0.5 g/cc and a thickness of 2 mm, posi- 
tioned above the absorbent element 44 in face to face 
relationship with it. The absorbent element 44 of the 
absorbent core 28 is 207 mm long and 64 mm wide, and 
the expanding layer 46 of compressed regenerated eel- 35 
lulose sponge is 125 mm long and 30 mm wide, being 
centered about both longitudinal and transverse cen- 
trelines O-O and A-A of the sanitary napkin 20. The 
apertures 48 are made through the whole thickness of 
the expanding layer 46 and have a circular shape with a 40 
diameter of 2 mm; they are arranged in a squared array 
wfth an open area of 20%. Suitable sheets of com- 
pressed regenerated cellulose sponge may be those 
produced by Spontex France. 

The compressed regenerated cellulose sponge 4S 
sheet that preferably constitutes the expanding layer 46 
is capable of absorbing body fluids quickly with a large 
increase in its volume, generally from about 2 to 20 
times, and usually from 5 to 15 times its volume at the 
time of the compression. The volume increase substan- so 
tially corresponds to a swelling in the direction of the 
compression, that is in the Z-direction in the sanitary 
napkin 20" ~ ~ ~ "T\ 

The sanitary napkin 20 is produced and packaged 
as a conventional flat product, as illustrated in FIGS: 1 ss 
and 2. After the sanitary napkin 20 has been worn, as 
soon as the absorbed body fluids come in contact with 
the expandingJayer .46, this will.begin ta swell in Zrdirec- 
tion increasing its thickness, as can be seen in FIG. 3. 


The topsheet 24 follows the swelling of the expanding 
layer 46 by straightening out the pleats or folds 52, 
therefore without any restraining for the swelling. 

The swelling of the compressed regenerated cellu^ 
lose sponge sheet that constitutes the expanding layer 
46 takes place only upon activation by the absorbed 
fluid, that is only during the use of the sanitary napkin 20 
and in close contact with the user's anatomy; the forma- 
tion of the tridimensional structure can therefore 
achieve a much betterfit with the anatomy of the user. 
Moreover, the swelling of the compressed regenerated 
cellulose sponge sheet 46 may start where it is actually 
reached by the fluid first; the formation of the tridimen- 
sional structure may also fit, therefore, the different pos- 
sible ways in which the body fluids may be released by 
various users. 

The apertures 48 on the compressed regenerated 
cellulose sponge sheet that constitutes the expanding 
layer 46 allow a higher and more rapid swelling even 
under absorption of small amounts of viscous body flu- 
ids; on the other hand, the expanding layer provided 
with apertures 48 achieve a better management of sud- 
den gushes of fluids. 

The expanding topsheet 24 also provides a com- 
fortable contact with the user's anatomy, without 
restraining the expansion of the sanitary napkin 20 into 
the desired tridimensional structure upon activation by 
body fluids. 

The sanitary napkin of the present invention is sub- 
Istantially flat prior to being deliveredjo the consumer, 
and may therefore be manufactured and packaged 
more easily than a conventional elasticated or other- 
wise preformed article* Since the tridimensional struc- 
ture is formed only during the use, the sanitary napkin of 
the present invention is also easier to wear. 

In an alternate embodiment of the present inven- 
tion, the sanitary napkin 20 may have two flaps (not 
shown), each of which amadjacent to and extend-later- 
ally from the side edge of the absorbent core. The flaps 
are configured to drape over the edges of the wearer's 
panties in the crotch region so that the flaps are dis- 
posed between the edges of the wearer's panties and v 
the wearer's thighs. The flaps serve at least two pur- 
poses. First, the flaps-help serve to prevent soiling of the 
wearer's body and panties by menstrual fluid, preferably 
by forming a double wall barrier along the edges of the 
panty. Second, the flaps are preferably provided with 
attachment means on their garment facing surface so 
that the flaps can be folded back under the panty and 
attached to the garment facing side of the panty. In this 
way, the flaps serve to keep the sanitary napkin properly 
positioned in the panty. 

TheTlaps "may be " rohsfmcfedltfWraus materials 
including materials used for the topsheet 24, backsheet 
26. combinations thereof, and may be a laminate having 
tissue in the centre. Further, the flaps may be a sepa- 
rate element attached to the main body of the sanitary 
napkin 20 or can comprise .extensions, of the topsheet 
24 and/or backsheet 26. It is recommended, however, 
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that the flaps have a liquid impervious backsheet to pre- 
vent body fluids which reach the flaps from soiling the 
edges of the wearers panties. 

Preferred flaps that are suitable or adaptable to the 
sanitary napkin 20 of the present invention are dis- 
closed in U.S. Pat. No. 4,687,478 issued to Van Tilburg 
on Aug. 18, 1987; U.S. Pat. No. 4,589.876 issued to Van 
Tilburg on May 20. 1986; and U.S. Pat No. 4,608,047 
issued to Mattingly on Aug. 26, 1986. 

Optionally, the sanitary napkin 20 may comprise 
components that naturally wrap the sides of a wearer's 
panties. Sanitary napkins having components that natu- 
rally wrap the sides of a wearer's panties suitable for 
use with the sanitary napkin 20 of the present invention 
are disclosed in U.S. Patent Application Serial No 
08/096,121 entitled "Absorbent Article having Panty 
Covering Components that Naturally Wrap the Sides of 
Panties", filed July 22. 1993, in the names of Lavash, et 
al and U.S. Patent Application Serial No. 08^277733 
entitled "Absorbent Articles Having Undergarment Cov- 
enn 9 Components with Zones of Extensibility", filed July 
20, 1 994, in the names of Weinberger, et al. 

The expanding layer 46 for expanding the sanitary 
napkin 20 into a tridimensional structure during wear 
can be comprised in the sanitary napkin 20 in any other 
suitable position and/or orientation in order to get the 
desired tridimensional structure, in particular it can form 
at least part of the garment facing surface of the absorb- 
ent core 28 

In an alternative embodiment illustrated in FIG 5 a 
sanitary napkin 20 similar to that illustrated in FIGS.1 
and 2 further comprises an acquisition layer or second- 
ary topsheet 29 positioned between the topsheet 24 
and the absorbent core 28. Preferably the acquisition 
layer 29 does not completely overlie the absorbent core 
28; in the embodiment illustrated in FIG. 5 the acquisi- 
tion layer 29 does not cover the expanding layer 46 that 
is therefore capable of receiving the body fluids directly 
through the topsheet 24. As illustrated in FIG. 5 the 
acquisition layer 29 has a discontinuous surface com- 
prising a window which is slightly longer and wider than 
the expanding layer 46; therefore the acquisition layer 
29 is actually comprised between the topsheet 24 and 
the absorbent element 44 of the absorbent core 28. 
Alternate configurations may also be possible, e.g. the 
acquisition layer 29 may comprise two narrow, strips lon- 
gitudinally oriented and positioned over the absorbent 
element 44 of the absorbent core 28 at both sides of the 
expanding layer 46. Alternatively, an acquisition layer 29 
can be comprised between the absorbent core 28 and 
the backsheet 26; further, the acquisition layer 29 can 
be comprised between the expanding layer 46 and the 
atKdrbTrOfe'menW^ 
illustrated in FIG. 2. 

The acquisition layer 29 may serve several func- 
tions including improving wicWng of body fluids that 
directly reach the acquisition layer 29 over and into the 
absorbent core 28. In the embodiment illustrated in FIG. 
5 the acquisition Iayer29 may also receive fluid that may 
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escape laterally from the expanding layer 46 and direct 
it into the absortent element 44 of the absorbent core 
28. By improving wicking of body fluids, the acquisition 
layer 29 provides a more even distribution of the body 
fluids throughout the absorbent core 28. 

"The acquisition layer 29 preferably comprises 
materials that are capable of acquiring liquid very fast, 
-and subsequently release it to contiguous layers with - 
substantially no retention capacity. 

-The acquisition layer 29 may be comprised of sev- 
eral different materials including nonwoven or woven 
webs of synthetic fibres induding polyester, polypropyl- 
ene, or polyethylene; natural fibres including cotton or 
cellulose; blends of such fibres; or any equivalent mate- 
rials or combinations of materials. Examples of sanitary 
napkins having an acquisition layer and a topsheet are 
more fully described in U.S. Pat No. 4.950,264 issued 
to Osborn and US. Pat Application Serial No. 
07/810.774, "Absorbent Artide Having Fused Layers" 
filed December 1 7, 1 991 in the names of Cree, et al. 

The topsheet 24, the acquisition layer 29 and the 
absorbent core 28 may also be associated in any suita- 
ble manner, in order to insure proper fluid transfer 
between them. 

As illustrated in FIG. 5. the pleats or folds 52 are 
positioned at both sides of the longitudinal centreline O- 
O and substantially parallel to it. but in each peat or fold 
52 the topsheet 24 is folded twice on iteelf toward the " 
^longitudinal centreline 0-0 of the sanitary napkin 20. 
so -During the swelling of the expanding layer 46 upon fluid- 
absorption the straightening out of the pleats or folds 52 
forms a sort of longitudinally oriented side cuffs 47 that 
provide a better seal against side leakage, as illustrated 
in FIG. 6; the side cuffs 47 may still be present when the 
swelling of the expanding layer 46 is corrpleted if the 
overall width of the topsheet 24 is slightly higher than 
that which would be necessary to follow the complete 
swelling of the expanding layer 46. 

In a further alternative embodiment that is not 
illustrated the acquisition layer 29 may be interposed 
between the topsheet 24 and the underlying absorbent 
core 28 comprising the expanding layer 46; the acquisi- 
tion layer 29 must be left free to follow the expansion of 
the expanding layer 46 upon absorption of liquid, with- 
out restraining its swelling. 

An even further embodiment, not illustrated, that 
can be particularly advantageous in combination with 
an expanding layer 46 with apertures 48 that extend 
through its whole thickness may comprise an acquisi- 
tion layer 29 of the same dimension of the expanding 
layer 46 positioned adjacent to the garment fadng sur- 
face of theexpanding layer 46; the acquisition layer 29 
could" be eg. corrpns^'Be!weerf the expanding Syer 
46 and the absorbent element 44 in an embodiment 
similar to that illustrated in FIG, 2. The acquisition layer 
in this case does not acquires fluid first, but rather 
receives extra fluid through the apertures 48 in the 
expandingJayer 46 and therefore is capable of distribut- 
ing it more evenly on the garment fadng surface of the 
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expanding layer 46. 
Claims 

1 . A disposable absorbent article for wearing adjacent 
a body discharge area, said article being substan- 
tially flat prior to use. said article having a longitudi- 
nal centreline and a lateral centreline orthogonal to - 
said longitudinal centreline defining longitudinal 
and lateral directions respectively, said article fur- 
ther having a Z-direction which is orthogonal to 
both said longitudinal and said lateral directions, 
said article comprising a liquid pervious topsheet, a 
backsheet, preferably said backsheet is liquid 
impervious, joined to said topsheet and an absorb- 
ent core intermediate said topsheet and said back- 
sheet, said absorbent core comprising an 
expanding layer that is capable of expanding said 
article into a tridimensional structure while being 
worn by a user, said expanding layer being acti- 
vated by body fluids and comprising a body facing 
surface and a garment facing surface, said absorb- 
ent article being characterized in that said expand- 
ing layer comprises apertures in at least one of said 
body facing surface or said garment facing surface. 

2. A disposable absorbent article according to claim 1 , 
characterized in that the total area of said apertures 
constitutes from 5% to 80%, preferably from 1 0% to 
65%; most preferably form 15% to 45%,of the sur- 
face area of said body facing surface or of said gar- 
ment facing surface of said expanding layer. 

3. A disposable absorbent article according to any 
preceding claim, characterized in that said aper- 
tures have a surface area comprised from 0.2 mm 2 
to 80 mm 2 . 

4. A disposable absorbent article according any pre- 
ceding claim, characterized in that said apertures 
are arranged in a repetitive pattern. 
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characterized in that said sheet of compressed 
regenerated cellulose sponge has a thickness of 
0.5*5 mm. 

9. A disposable absorbent article according to any 
preceding claim, characterized in that said aper- 
tures have an extent in said Z-direction that is more 
than 30%, preferably more than 50%. more prefer- 
ably more than 80%. and most preferably 100% of 
the thickness of said expanding layer. 

10. A disposable absorbent article according to any 
preceding claim, characterized in that said disposa- 
ble absorbent article is a sanitary napkin or a pan- 
tiliner. 


5. A disposable absorbent article according to any 
preceding claim, characterized in that said aper- 
tures have a circular shape. 

6. A disposable absorbent article according to any 
preceding claim, characterized in that said expand- 
ing layer upon activation by body fluids expands 
substantially in said Z-direction to provide said tridi- so 
mensional structure. 


A disposable absorbent article according to any 
preceding claim, characterized in that said expand- 
ing layer comprises a sheet of compressed regen- 
erated cellulose sponge preferably having a dry 
density of 0.U1 g/cc. 


55 


8. A disposable absorbent article according to claim 6. 
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